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Hanson Environmental, Inc.
132 CotUtge Lane

Walnut Creek, ~ 94595
¯ Phone (~10) 937.4606

FAX (510) 937-4608

O~tobe~ 18, 1995

JordanLang
J0ne~ & Stokes Associates
2600%r" Stree~ S~te 100
Sacramento, CA 95818

Subject: ~ comments on dr~ descripfion~ of CALFED action categoric.

Briefly outlined bdow are my tevlmiml comments on each of the 19 CALFED action der~--fiption$
provided in your O~ob~r 6, 1995 letter.

Restoration of Delta Shallow Water Habitat

Shatlow water habitat has also been lost a~ a result of shoreline filling foi" m-ban and industrial use and
a result ofc21anndimfion and lwe~ ~vnstruction associated with water supply ddivedes and flood
control The statement that restoration of shallow water habitat will improve survival and production of
native K~h species oveast~tes a conclus~n which cannot be drawn purely from the a~ailable
da~a. Although shallow water habitat is utilized by a mLmber ofintroduced and native f~hes I am not
awar~ of any ~ific data documenthg the fact that shallow water habitat i~ a limiting re.u3urce for
these populations. P-,~oration ofshalIow water hsbitat is one action which ~ in combination with

. oth~ a~tion~ $erw to inm~.ase ~.nTing capadty and production of’various species of fish.

~ The rationale b~nd the statement that, %onve~dng Delta islands into ~llow water hsbi~ would
requi~, e large quantifies o£~il material" is unvlcar. Islands such asBig Break, Franks Tract, and
Sherman Lake providehabitat for a variety of~h over a range of’water depths with no additional
filling~~ Si~b~amfial quantities offdl material would be required if deep water habitat was convem~l to
"Shsllow water habitat. Manj, of the ~�i~ting inland areas, if flooded~ would provide water depths ranghg
l~om approximately 1-10 fv~t depemding on topographic contours. There are no e~t~lished design
~�~iteth which indicate that a S .l~ilc water depth (e.g., less than three fee0 would be n~-~ary
provide ~,able

Additional c,0nslzalms asso~iatvd with the vreafion ofhrge scale areas of shallow water habitat include
alteration of existhg hydraulic flow patterns within ¢he Delm, a potential increase in salt wate~ intrusion
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and a change in the present balance between salt water and fresh water required to maintain salinity
regimes, mod~ca~on o.’fthe conveyance capacity oi’~nternal Delta channels toprovide water supplies to
the State and Federal Water l~roje~t and other diversions, and the creation o~areas which may have
reduced circulation which adve~,ty affects flt~ .s~n~ and water quality which may impa~ habitat
suitability ~’or target organisms. Inaddition, creation of large ~allow-water habitat areas may contr~ute
to a change in the balance Of predator-pr~ relationships with an increase in sus~pfibility of migrating
species such as juvenile chinook salmon to increased predation by species such as |argemouth bass.

A potential benci~ or’the creation of shallow-water habitat which iS not w.cntioned is an inca’ease in
residence timo which may improve both primary and secondary production within the system. The ".
notion, howev~, that"reduce flow velocities to provide.high-quality spawn~g and rearing habitat for
resident ~ species=, is overly, simplistic.

In general, tlun’e has been considerable enthusiasm expressed by many parti~ regarding the biologlcal
benc~s which could be derived from the creation of additional shallow wa~er habitat_ While many of
theft potential benefits are real there are signific~tt issues to be addressed regarding the location and
design characteristics of shallow water habitat which provide various benefits to fisheries resources. In
addition, ther~ is very little in~ormatlon available on habitat utilization ofthese areas which would help
support a detailed assessment oi~the pot~al benefits which would be gained through th~ creation of
~llow water habitat at various Io~ttlons. The write up could be modified to include a brief discussion
regarding the uncertainties and additional requirements for assessing pot~ntlal biological beneEts and
design crheria a.~ocisted with shallow water habitat creation.

Restoration of Delta Riverene Habitat

The b~nefits or’Delta dverene habitat re-~toration focus on increasing th~ quantity and e.nhancin~ the
quantity of habitat for resident fishe~, other organisms, and wildlife. One o~the prindpal bcmefits that
may be achieved would be in providing temporary habitat for the juven~e life stsg¢~ of several
anadromous spedes. Chinook salmon fry are known to rear in the fiverene atlas along with other
species such as Sacramento spllttail, and striped bass. Restoration otDelts riverene habitat would
contribute to a greater �livers~. of habitat types than is currently available (e.g., reduction in riprap
habitat) which would improve.holding and foraging areas for a number ofspedes. Modifications to
fiverene habitat may also, however, modify basic predator-prod/relationships leading to an increase in
the abundance of predatory species such as iargemouth bass, striped bass, and squawfish.

Constraints on riverene habitat restoration would include modifications to the existing channel and levee
configuration to include a larger areas of shallow water edge habitat and increased riparian vegetation.
Modifications to riverene habitat would impact flood control canying capacity, channel coaveyance to
export fadlifies, and increase the time and cost required.for levee maintenance and repah-. Restoration
.of levee areas may als0. result in inc~ levee failures as a result of burrowing wildl~e and undetected
erosaon.

The statement that restoration of Delta riverene habitat can be combined with in,eased flood protection
should be expanded. In general, a number of flood controlstaffhave argued that increases in riparian
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veg~tioa and emerg¢~ aquatic vegetation decrease channel capacity for flood control thereby creating
an adverse impact rather than increased flood protection.

The ~ent that increases in fish population~ resulting fi~3m habitat improvements ~n reduce confii~
b~weea water exports’and Endangered Species Act requirements should be expanded. There has been
concern expressed regarding t.~ development of habitat ~n areas adjacent to water projects based on the
fear that populations of the threatened or endangered species may increase iocal[y and thereby increase
thdr suscepta~ility to diversion losses and remit in increased constraints on inddental take. The
statement as written is ~xue if the creation of additional habitat was sufficient to restor~ protected sp~ies
and contribute to delisting. Also, I arn not aware of any specific information that would deafly
demo~ that in~cvasos in Ddta riverene habitat would contribute to a detectable ir.~ee.se in either
Deka smelt populations or winter-rim chinook salmon populations, the two species currently protv~trd
by the Endangered Species Act~ The statement appears to be overly shnplistlc and should be modified
to provide a more balanced view of the potential benefits achieved through this actiom

Restoration of Delta Riparian Habitat

The statement that restoration of.Delta riparian habita~ may provide protection of existing levees against
erosion seems to bo in conflict with current practices. Individuals involved in levee maintenance and
repair argue that increased riparian vegetation contributes to levee problems, and hence a program of
vegetation control, rather than Froviding increased protcotion of levees. It should also be noted that
riparian habitat provides an additional source ofinsv~ts and vegetative material which become part of
the energy budget for the Delta and may ultimately contribute to an inoreaso in overall produ~iviZy of
the system through energy and nutrient input, Riparian.vegetation also provides areas having undercut
banks.and exposed footballs which may provide protcotion and forage areas, and may conm’bute to large
woody debris which increases habitat diversity, provides holding areas, and provides forage areas for
many species. The overall benefits of’increased riparian vegetation for various fish species has not been
detvimined.

Additional constraints with regard to increased riparian habitat include an increased demand for removal
of largo floating material (e,g-, ~ees and Limbs) whle, h may adversely affect navigation and recreational
boater.use. Depending on the area, increased riparian vegetation may also alter hydraulio ¢har~eristics
of various channels and thereby influenoe either the flood control capacity and/or ~heir conveyance
capacity for providing wht~ supplies.

Thv discussion of linkages to other CALFED aotion categories is not alWay~ dear. The previous two
habitat discussions did not mention land fallowing as one of the linkages. In addition, anamber of the
linkages may prove to be complimentary to the proposed action while other linkages may indicate
conflicts among actions. The tex~ does not distinguish, between these two types of linkages. It should
also be noted that throughout several of the habitat disou~slons, statements are made regarding tim value
of the proposed actions.for increas’mg the quality and quantity ofriverene and shallow’water habitat.
Although this may be tree, the text does not appear to provide a consistently balanced discussion oftbe
action by pointing out either a number ofthe constraints to implementation, potential ¢onfllets with
other objectives, or the uncertainties inherent in either the costs or benefits of the propor~d action.
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Restoration of Delta Wetland Habitat

The d~reatened and endangered, species that would be benefited directly by an increase in Delta wetland
habitat availability should be identified (I presume that these represent a range of both plant and anhnal
species). The statement that establishing wetlands on the int~ors of’below-sea-level Delta islands can
also reduce the rate of island subsistence appears to be incomplete. Although the statement is true, it
should be noted that this would represent a significant change in land use practices and thereby may
have other economic, sodal, or environmental virv~ts.

Mention should be made under constraints that there is very little prazti~l experience in d~veioping and
managing wetlands within the Delta which can be used as a model for predi~ing either the cost~ or
benefits ofsucJt an action. Furthrnnore, it should be noted that depending on the location of the
wetland~ annual variation in salinity and other water quality parameters may affect the types of
vegeta~i. "on which can be sustained and the associated habitat value. Managed wetlandsmay require.
controls on water supply (e.g., pumpg, interior levees, check gates, etc.) which become part of the
annual .operating costs of such an aztion. I also question the availabLfity ot’sttitable areas which ~r~ntly
exist withia, the Delta and could be readily converted to .~hallow-water wetlands, Msny of the ~sting
Delta islands would appear to .be too deep to support the creation of wetland habitat without ~ther
e~tensive firing which may be extremely expensive and/or water control ~es for the filling and
draining of areas. The design of‘wetland areas and their location and operations would significantly.
affe~ habitat value for a variety of species and therefore the resulting biological benefits of such an
a~ion. I have also heard co~ expressed regarding the impacts of’additional wetland habitat on
municipal wat~- qu~ "ty (e.g., the creation of THM’s) and other water quality issues which need to be
addressed as part of the balanced discussion of’this action alternative.

Restoration of Upstream Anadromous Fish Habitat

The description of upstream restoxztion actions is so broad and so general tJ~t it would be difl~tlt to
identi  what.acfio  alternative is really addressing. In addition to the ac dons listed there is
certa~y emphasis on water quality, with specific attention to dissolved oxygen and water temperature
conditions, ~ influenc~ the Suitability of upstream habitat for salmonids and the broader issue of land
Us~ practices as they relate to such activities as agricultural dwelopment, fivestock grazing, forest
management, and urban d~veiopment.

The b~nefits to be derlv~d From upstream habitat improvements depend on the extent to which various
habitat p~amvters, hatchery management, and legal and illegal harvest are limiting or controlling factors
determining population dynamics. For example, putting additional spawning grave~ into a tributary,
although increasing habitat av~labil~ty, may not result in an increase in production if spawning gravel in
~ particular area is not limiting. All ofthe actionsidentified have the potential to benefit ar~dromous
fish populations, however the benefits cannot be determined without additional information regarding
the specific characteristics of the action and the specific ~vironmental conditions within which they
would be implemented.    ..
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It is not clear how increasing instream flows may increasethe risk o~flooding in fivc~s and m~0utades; to
tl~ contrary many have argued that in~ing instream flows would impact reservoir storag~ and water
supplies, but world create additional drawdogm and th~efore flood control stora~ ¢apac~ which
would seem to reduce the ~ of flooding on most systems. There are also a number of costs and other
constraints associated with restoration of upstream h~itat which have not been mentioned as part offl~is
discussion.

The discussion regarding the linkages among upstream habitat restoration and other C~ a~ons
does not appear to c~nm’bute to the understanding of the context within which this specific action
aIternafive should by ~41uated. C-iv~m the broad and general nature of the description it would be
difficult to assess, at this level of ~nsidcrafion~ how these avtions would be liked to oth~ proposed
actions or the implbatior~ of potential synergistic benefits or conflicts among various alternates,
Limiting the discussion of these action options to a one-page narrative necessitates such a general
treatme~ of the action altexnafive that it would be difficult to assess the value or me.Ht o£an action.

Restoration of Upstremn Wetland Habitat

l~¢¢ent data have indicated that Sacram~rrm spHtta~l adults forage in flooded "wetland" areas along
Sacramento and San :Ioaquin rivers and that the~ areas may provide impo .rt~t spawning andjuvenilo
rearing habitat which should be identified as a benefit of this aItemativv. In addition, th~ creation ofn~v
shallow water wetland habitat in ~e upstream areas would increase h~bitat diversity and potentially
promot~ greater primary and ~secondary produ~ion.

Has any estimate ofth~ available arm which could potentially be modified to provide shallow-water
w~and water habitat in upstream arc~ been developed? l~y e×pericnce in many ofth~ areas upstream
is that rivercharmeIs have been modified through levee construction ~d very little area remains.
available for e~y development as wetland habitat. If this assessment is true then major cost constraiW, s
would be incurred, through levee setback programs which would require the constm~’fion of new l~vees,
the relocation of existing roads and i~cture, and the removal of lands fi~om their existing land-use
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practices. It would appear that other than ~or a limited number of areas the potential �osts and
associated adverse impacts with such an akcrnative may be extremely large. These types of potential
conflicts should be identified, to the extent poss~ble, to allow a more balanced discussion of the pros and
cons era particular action alternative. Again,~the specific benefits and!or costs will depend ontho
location and charactorlstics of the action actually being proposed.

Threatened and Endangered Species Recovery

W’m~er-run chinook saknon should be speciilcally identified as one of the aquatic species ca~rrenfly listed
under the Endangered Species Act. I would not lLst, as actions to recover endangered spedes, gathering
comprehensive data on their occurrence, habitat requirements, and life histories nor monitoring
populations. These types oFactions are aimed at assessing the stares ofthe population and/or
developing additional information which can be used as a foundation for dm, dophg specific
management actions, but are in and of themselves not actions which contribute directly to species
rccovvry.

The discussion ofthrcate, ned and endangcregi species recovery is so general that it is difficult to assess
this as an action alt~xtive in the context of CALFED. It would seem more appropriate to discuss the
various actions which are included as part of other alternatives within the context of species recoveay
while not idenfiBying species recovery as a separateaction item. If’species recovery is retained as an
action alternative then it would seem appropriate that the CALFED list of a~ions include consideration
of each of the recov~ elements identified in recovery plans for winter-run salmon, Delta smelt and
other native species, in addltioa to all of the other rccov~y plans developed for tisted plant and animal
species that inhabit th= DeIta and upstream river syst=ns. :For example, recovery plans haw idvatifi~l
actions to reduce or minimize the influence of abandoned mines on water quality and fisheries
popul~ion~ within the Sacramento and San Joaquin river systems. Is the control of mine runoff
identified as an action optloa Within the CALFED context? If’not, how would this action option differ
from other actions which are included such as upstream riparian habitat r~storafion? There are many
other examples of proposed actions throughout the system that are not included or discussed as pax~ of
the material provided for review.

EStablishment of Integrated Habitat Management Yrograms

Although I agree that a more comprehensive and integrated habitat management program ~or the Delta
and upstream areas would improve the coordination among agencies and the overall efficiency of the
planning actions being taken, I have serious resex~tions as to whether suc.~ art effot~ could actually be
accomplished. It has b~m difficult for multiple agencies to agree on integrated plans for rehtively small
areas and focus projects..It would appear to be an institutional challenge to develop a Consensus on the
overall management and direction of an area as broad as th= Bay-DeIta system with potential conflicting
management objectives, pfiofitie.s, and resource needs~
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Acquisition" of Long-Term Water Supplies for leash and Wildlife

Although I don’t disagree.with the discussion presented on long-term water supplies, I am concerned
about.the cost of such supplies and the associated lost oppoR’unities for impirmenting other management
actions as a re.~flt era financ’ml commitment to a water supply contract. Water supply contracts are a
viable option for improving ~nstream flows and water temperature conditions in relatively small
m’butaries and/or for limited seasonal periods within the year. I l~vo doubts regarding the economic
viability of purchasing a sufficient quantity of water to have a signiJ~cant eft’cot on Delta outflow or a
major pulsed flow event on either the Saeramcnto or San .~oaquin rivers.

The option could be modified to include a consideration of purchasing options to ¢t~ect the timing of
w~ter supply deliveries which may be scheduled fur other purposes (e.g., paying for the opportunity to
affect the timing of’v~ter supply dvlNedes which would be made for other purposes such as contractual
water transfers) or to purchase a rehlively small amount of water which could be used to augment flow
releases randy for other purposes. Additional consideration should also be given to the option of
contracting with diverters to modify ~ seasonal schedule of diversions and/or forego diversions
through land faUowing.

Delta Inflow/Outflow/Export Management

S~dous reservations have b~n expressed among a number of parties rcgard~g the concept of
establishing a fornml Delta veatexmasmr to manage Delta inflow/outflow/exports as suggested by the
text.. Furthermore,, the CALFHD OPS group has the discretion to mod~ Delta operations under the
principle that the modifications result in no net water loss (e.g., a reduction in exports for fisheries
would be compenssted through an in, vase in exports at some other date.as part of the overall no net
loss b~lanc~ng).

The discussion implies that watrx allocations within the Delta arc not currently bring vargf~y rnanag~h
There are undoubtedly additional habitat benefits and water quality benefits that could be dcrlved
through altcrnativ~ management decisions and scenarios. However, it is not clear from the text what
tlds specific action alternative would entail. What specifically is this alternative and what does it mean in
context with the ~stlng efforts by USBtL DWR, and others to manage Delta flows in accordance with
terms and conditions of State Board decisions which are based, in part, on a bahncing of competing
demands between f~hefi~S and wat~ supply?.

Irish Passage and Migration Improvement

Thediscussion offish passage and migrm’ion improwmonts is so ~eneral, given the diversity of issues on
the Sacramento l~.iver and its tn’butarie.~ tim Mokelumne P, iver, and the San ~oaquin River systems that
its difficult to interpret the sc~pe and substance of this alternative. The discussion notes the importance
of flows in providing passage and migration which would need to be evaluated in context with a variety
of other parameters including inst~ezm flow requirements, impacts on reservoir storage, and assoc~ted
impacts on water temperature conditions.
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The reference to "_mstream ~tora~e u~d~r the ~mion
~gofi~ is undo. ~sion r~dMg ~ayfive m~g~em

~e ~ ~ ~s~on ~ong ~ev~o~ ~t~~ to h~p ~ d~ision-~er pfiofi~e ~� r~ve
~~co ofv~ous ~oblems ~d ~� ~sociat~ ~o~ For cx~pl~ ~ ~h p~ge ~d ~a~on
~prowm~t a more or le~ ~c~t pmbl~ ~m up~ wetlmd ~bi~ ~v~? ~on
~~ ~fi~dy ne~ w d~dop ~ ~~~g of~� relive ]mpo~cc of~ ~ous
prob]~ ~ ~ogs w~ch ~d ~ approp~a~ for ad~cssing ~ i~. ~ ~d~on of

~h~� of~s d~on-m~ process. ~e ~siom ~ =~ prescn~ ~ ~=e ~p~ ~ a r~

&t~o~ or ~~~g ~e s~pc md ~b~c8 of the propo~d a~om.

Cha~. ges in Locations of Diversions

This concept has been dLs~ussed over a number ofy~ucs and field data hav~ recently been compiled on
the sL~ and location ofvarious diversions within the Delta and upstream areas (CDFandG) and on
entrainment losses at several agrict~lmral diversion sites (DWR). It has been estimated that th .ere are
over 2,000 diversions within the Delta and tn’butaries and that, as a resultofi~gation patterns, many of
these diversions operate during key months when larval ~nd early juvenile stages of many sensitive
species are present. A number of constraints have been identified regarding both the costs and potential
biological effectiveness of diversiort rdocations. There has also been extensive discussion regarding
impa .c~_,_s on water supply deliveries of± relocation of the State Water Project diversion from CliRon
Court l orebay to ItaUan S]o.gh whic  are not m0ntioned in. this descr~ptiom Ther~ have also been
discussions regarding the potential costs and benefits of consolidation of various agricultural diversions
¢urrenfly operating within the Delta. Additional detail needs to be provided to assess the merits and
potential benefits and costs associated with this action option.

¯ Imcre~ed Diversion Capacity

It is my understanding that th~ State Water Project has the capacity to increase diversions seasonally
which exceeds the existing Corps of Engineer~ permit limitations. Incressed diversion capacity offers
the opportunity to redu~ diversions at other times of the year which may b~ more biologically sensitive
and to take advantage of surplus Delta flows within the context of the no-net wat~ loss prindpl¢, "
Increased diversion capadty, however, may result in increased channel .scour, increase fish losses for
some spe6rs, and may be in �onflict with other alternatives discussed including thos~ that modify Delta
channel hydraulic charagtedstics and capacity in an effort to improve aquatic habitat.

A variationwhich is not discussed would be to coordinate diversion operations between the State and
Federal Wat~ Projects to increase the overall diversion rapacity of the two projects combined, through
preferential operation designed to reduce fish entrainment and other adverse effects. Operational
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constraints which would oth~ impa~ project water supplies may thenbe minimized or avoided
allowing, in eff~t, an in .crUse ~n division capacity over what would have otherwise bmm allowed under
independent standard oper~fin," g procedures.

Fish Screens

Vh-tually none of the available L~take scr~ming te~hnolo~es m-c c~pable of effectively ~xcluding fish
eggs and larva, which would otherwise b~ enrr~ned at various wamr diversions, with high survival.
The majority off~edes losses at uns~eened dive~ons, part~culm’!y srnall~ agricultural siphons located
throughout the Delta, appear to be primar~ associated with ~he entrainment of early life stages of~
specials. Larger juvcniles which have greater swimming performance capability may be able to
eff~-tively avoid the velocity fields associated with these small intakes. To the ~trnt zhat th~ primary
sourc~ of fisheries losses is fo~Jsed on entrainment offish eggs and larvaeadditional screening,
particularly oft.he large number of small diversions, may provide less benefit than would be apparent
based on only a cursory examination of the issue. Intake s~reens at larger facilities canbe eff’e~ve in.
reducing losses ofjuvenile, fish. The stamment of purpose n~y be overly optim~c~ in the absence of
any mor.� rigorous analysis, concluding that installing or improving fish screens will, "greatly reduce
losses at vulnerable life-stages".

The topic offlsh s~eenlng within the Delta has received considerable attention and analysis by wat~
diverters and resource agency personn~. Variation exists among locations for various diversions, the
seasonal timing of diversions, the magnitude of diversions, the location of the diversion within the water
column, and a variety of other factors which influence the vulnerability of fish species to losses. The
effc~-tveness of various fish s~r~ns is also dependent upon a number of operational favors,
enviro~ conditions, and the particular species and life stages offish to be prote~ted. In addition,
there iS considerable concern regarding high d~trital loads which occur periodically within the Delta, the
influence of complex hydrologic conditions associated With tidal movement, and a variety of other
potential constraints which need to be taken into account when balancing costs and benefits asso~ated
with fish Screening as an option. The discussion in this portion of the paper is superficial and does not
reflect the variety of issues associated with this topic. The concept that fistt screening installations and
improvements should use an adaptive mansgememt strategy" consisting of real-time monitoring is
inconsistent whh the overall concept of providing a physical positive barrier screen. Real-time
monitoring is effective in reducing fmheries losses through operation~I chanses such as short-t~n
curtailments of d[ver~on or seasonal reductions in diversion flows during periods when the greatest
number of target species is susceptible to losses, but has very little if any impfication with respect to
positive barrier scrern inst~ allation at diversion points.

Installation of Barriers to l~sh Movement

’ A behavioral (acoustic) barrier is being considered for appfication at the confluence between Georgiana
~ Slough and the Sacramento River as mentioned in the paper. This does not represent a lo~tion ~vher¢
substantial flows are directed away from historical migratory pathwsys by export pumping". Georgiana
Slough represents ~t natural channel whose hydraulic conditions are tidally induced and are independent
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of export pumping, and yet provides a pathway for juvenile chinook salmon to ~ve ~to ~e ~

~e ~ere app~ ~ b¢ ~ b~een stat~ ~de ~ r~e~ ~ ~e d~pfion of~s
~ad~ ~d ~ a~ ~c ~d c~ ~n~ons ~g ~ ~ve~ lo~ons
D~.

The discussion regarding various barriers and the flox~’bEity that their operations would allow in export
pumping is too he~y w~ghted towards anadromous fish, presumably cldnook salmon. In addlt{on to
concern regardh~g anadromous species there is considerable concern that the Lnstalladon ofbaniers may
actually alter hydraulic cond~ons within the central Ddtathereby inereas]ng the suscepffbilky of
re,dent fish, including Delta smelt, to increased susceptt’b~W to diversion losses. Predation associated
v~th barriers is also a concern.

The concept of using adaptive management in conjunction with real-time monkoring for operation of
behavioral barriers is unclear, l~.eal-fime monkoring has been proposed as one method to be used ~n
modL~3dng the operation of physical barriers such as closure of the Delta Cross-channel, however in most
~stances the application of behavioral barriers, such as the acoustic b~rrier at C~orgian~ Slough, would
be independent ofreal-thxte biological monhor~ng s~nc~ there are no water supply bnpaets associated
with its operations. Real-time monkoring is primarily dedgned to maxLrnize the ¢f]~dency of
management aztions, such as dosure of’the Delta Cross-channel, where a water supply impact Ls
antidpated to occur.

The notion that op~’ation and maintenance of behavioral ba~ers would belabor intensive and
does not appear to be founded on acted operating data. There current!y are no behavioral ba~ers
operating on a long-term basis within the Delta system and hence, no data i~ available on potential
operational or ma~tenanc¢ costs assodated with these barriers. In addition, each behavioral barrier, for
example and acoustic barrier or an �lectrical barrier, would have various operating and malmenance
costs depending upon thespecific characteristics of the s~te, the duration of operations, the design and
co~truction at the time ofinstalIafion and a variety of other factors. T,ho statement appearing.in the text
appears ¢o be both superficial and not founded on any spedfic analysis or fact. A compamthro analysis
of the capkal, operating, and maintenance costs between behavioral and physical barriers is currently
being prepared, but has not yet been made public.

AdaDiive Management Strategies

The d~--ussion of adaptive management strategies appears to be Iog]cal on a conceptual bas~. The
strat .cgy has been used on a number of projects which have already been h-nplcmented within the Bay-
Delta system. However, other than as ~ concept the write-up provides v¢~ litzl¢.in the way of substance
to describe how adopthre management strategies would be specifically applied to the broader Bay-Ddta
kssUes and.specific~ly how such a phased program we .uld be implemented and managed. In the absence
0fa more detailed analy~s it is d~cult to assess how the concept of adaptive management would be
~pplied to various altemadve~ cons~dexed as part of this plan. Although Igenerally agree with the
concopt of’adaptive management it appears that rids represents a process for incrementally implementing
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various project elements and does not represent an_action alternative in thesame context as several o~"
the other d~’iptions contained within ~ package.

Improvement offish Salvage Operations

There appears to be nothing new presented with respect to hnproveme~ts offish salvage operations of
the SWP and CVP as part o£this t~xt. These concepts have been discussed and improvements have
been made in fish salvage operations since the 1970’s. It appears that this particular acdon alternative
may be in Conflict with other alternatives in the sense that developing ~ long-term solution to the Bay-
De, Ira’s resource problems may require relocation of the point of diversion rath~ than simply trying to
improve salvage at the existing facilities. In addition, as pointed out in earlier ~ons of’these
alternatives, this particular option does not provide any L, tt’ormation regarding the potential magnitude of
biological benefits associated with these actions to help evaluate alternatives on a broader priority scale.
In general, it appears that modifications to improve fish salvage operations are likely to have relatively
little incremental benefit to the.varlety of’fi~h populations susceptible co salvage.

The concept that adaptive management strat~es and real-time mor~toring can be used to optimize
salvage improvements over the long term ~s not clear. ~Real-tim¢ mor~torlng" is currently part of
salvage operations tn that the frequency of returning fish to release locations is determined based on the
numbers of’fish which ha~ been salvaged on a real-thee basis. Adaptive management has been applied
to the salvage operations fi3r a number or’years and incremental improvements have b~-n made. How
specifically would adaptive management and real-time monitoring, a~ proposed in this paper, differ from~
the process that is currently underway?

Predator Removal and Control

I am not aware of any data that’s available to surest that, ~modhCTi~g habitat ~ondifions to disfavor the
predator species (e.g., higher flows during @ring outmi~r~on for species o~’concern)" represents an
eff’ective predator control strategy. The rationale and scientific basis £or this conclusion should be
documented as part oftl~s write-up. Does predator man~tgernent in this section refer to Clifton Court
Forebay as su~ested by the second sentence of the description~ or is it a broader issue relevant to a
variety of locations within the Bay-Delta system such as those occurring below the 1led BluffDivea~on
Dam, at the base of Woodbrid~e Dam, at numerous locations on the San :~oaquin River, and elsewhere
within the Bay-Delta system?.

Based on the discussion of the purpose and constraints or’the predator control and removal p¢osxam, it is
ru3t’apparcnt that this is a very well dcv~oped concept as presented in the action item. In general,
predator removal and control has not proven to be efl’�~-tive on large-scale systems s-dch as the
experimental removal program performed on the Columbia l~vcr or efforts to assess the predator
population inhabiting Cl~on Court Forcbay and to m~ke.si~nificant reducl~ons in the predator
population abundance. This represents ~nother element of the action pl~n which has been discussed for
years. It is not clear ~rom the discussion what spc~iEc action is bein~ proposed or how this would be
accomplished. In addition a number o~the earlier action items, as discussed in these cumment.s, are
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likely to increa,~ sus~ptibillty of native fir~ ~ predation rather than reduce Or c~ntrol predation Ios.~.
Additional information is required on the magnitude of fisheries losses resulting fi’om predation at
various locations and th~ potent~[ altern~Je management actions that could be implemented. The brief’
and cursory write-up presented as part ofth~s section is hmuf~cient to evaluate predator removal and
~ontro! as a potential management action_

Conclusion

The range of action items which are included in tim materials sent for review are incomplete in their,
inclusion of various al~,raafives whick have been considered for improving cond~fio~ with~ the Bay-
Del~ system. A number of’actions have been idemified, and do~xtmented as part of tim winter-rim
reco.v ~e~_ program, the Delta smelt and native fish recovery program and various action plans including
much of the materialprepared originally for BDOC which are more inclusive and subst~mtlalty more
detm’led ~ the information p~semed as part of’these write-ups. The write-ups present tt v~a’y
superficial discussion of the potential benefits and costs and constraints associated with the various
alternatives. It ~ned to this reviewer as ira disproportionate amount of the available spare (assuming
that e~h element is restti~ed to one page only) was devoted to listing the various �Itmaeats and linkages
within the cotatext of other alternative acdorm being discussed (this could be summarized in a single table
for all options). In many of these lists, however, the action item was not included as part of the
materials included in the review package (e.g., land fidlowing). Although the exact context within which
these a~tion element descriptions will be used is unclear to this reviewer it appears that ¢he alternatives
considered are incomplete, the descTiptions superfidal, and any decision regarding proceeding with more
detailed analyses would be ba.~d purely on the broad concept presented rather than any substantive
discussion of the potential benefits and constraints associated with the option.

If you have any questions regarding these comments or would like additional information, please do not
hesitate to call.

Sincerely,

Charles H. Hanson, Ph.D.
Sen~or Biologist
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